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S 25 February 1963

MEMO%&NDUM FOR: Acé}ng Chief, ngélopment Branch ?;%?é?%%§é4§5
/. A 4 b =

i / _ -
SUBJECT : {pstificatioqﬁfor Incre;ping the Maximum Resolution Capabllity
P of the[:::::::]Changej etector from 20 lines/mm to 50 linés/mm

1
cosssdor )

di.l |and the writer both indicated to[::::;:::]personnel that

the resolution of the Change Detector (20 lines/mm) wag so low as to serilously
linit 1ts usefullness. This resulted in an investigation[ ____ |to deter-
mine the feasibility of increasing the resolution asnd how much. Studies were
also made in the areas of: cathode ray tube, power supply regulation and
ripple requirements, dynamic focus requirements, optical focus requirements
and reglstration accuracy.

)

4 ®. On 29 January 1963 _ submitted to GIMRADA,
In%e%&igeﬂeewaivision;_Ftr«Eelvqgﬂ,»Virgini&| a letter
report in which it is shown feasible to increase The resolution of the Change
Detector to 50 optical line pairs per millimeter. It is further shown that
the objectional ORT raster lines appearing in the Pregent design can be elimi-
nated by introducing’g "spot wobble" or raster line suppression. .The. estimeted
“worb-of-Fhege imprgyements}would be in the order of |

2/‘ '». 3 PR ’,. =4 '!.‘ 7“ & /5 e .

C: #. The current design of the Change Detector proyvides & TOmm frame scan
at 6 to T 1ines/mm for change detection. This image 1s displayed on two 14 inch
IV screens one of which will show the unaltered scene the other will exhibit
the changes that have occured, provided they can be resolved at 6 lines/mm.
Should they be too small to be resolved, a switch is made to 20 lines/mm and &
reduced ares 1s displayed at LOX magnification,

¥

cﬁ #. This is the design objective that was approved by this Agency 15 June
1962 and funded in the amount of The action was based on two assump-
tlons: One, the experience gained in the development and evaluation of this
Change Detector will provide the first actual experience in automatic change
detection and will be of great value in congidering further projects in the
field of automatic photointerpretation aids. Two, the automatic correlation
technique which is part of the Change Detector will provide knowledge and
experience in sutomatic correlation which can be applied to other interpretation
devices, which will surely have to be developed. To the best of my knowledge
this is the first time any company has attempted building a device that will
correlate sutomatically with four degrees of freedom, Three, if some degree

of success can be obtained in automatic change detection it will releage the
tlme and effort of the interpreter being spent on scanning great quantities of

film for changes, and let him devote his effort to studying the indicated
changes.
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& % In the proposed chenge the interpreter would still view the gross
imegery at 6 lines per mm for chenge detection. On the one display he could
apply all the normal interpreter technigues used in viewing om & light teble,
ignoring those changes which he could Immedistely recognize as other than
men made. On the other display he would have the capability of displaying
changes occuring in & .3" x 4" area on the film at 50 lines per mm. Although
this 15 a long way from the film resolutions expected to be available in the
near future, it is in the right direction, ss higher resolution readouts by
electronic means wlll be required for meny image enalysis devices in the
- dmmediate future. i Aad pFoy fube
- /
= #. The current spot size of thergﬁﬁ.is 0.001 inches. To obtain 50 lines
per m the spot size must be reduced to 0.0006 inches, this has already been
accomplished in development type tubes. Other components that will require
refinement s are: regulation of the high voltage power supply, focus and con-
trol of the spot size over the entire face of the @rt, more accurate placement
of optics and greater rigidity in the mechanical supporting elements, and
better quality optics particularly as to flatness of optical surfaces. All
of these refinements, although not absolutely required in the present design,
would 1f embodiled, produce & more reliable snd useful plece of equipment.

. Conclusions.

&. It is possible to increase the resdout resolution of the Change Detector
by a factor of 2.5 to 1.

b. The change will not effect the gross presentation of the instrument.

c. The change will not degrade the relisbility of the instrument, but
should in fact increase its reliability.

d. Tt will be possible to inspect any portion of the TOmm freme at the
50 line/mm regolution, 1if desired.

e. The increased resolution will save time of the interpreter since he
will be able to make eanalysis of suspected areas on the instrument, (not
requiring removal of the film for use on more powerfull viewing devices to
be certain of its content.)

f. The interpreter will be able to use shadow and cloud rejection techni-
ques to eliminate noilse when he is satisfied that the interested changes will
not be clipped along with the unwanted slgnels.

g. The improved mechine will provide greater accuracy iIn the total number
of changes detected. In fact it will show all changes falling within the
50 line/mm resolution limits of the instrument.
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h. The USAimy will be able to use the improved instrument to_gbtafihminfor-f

mation on the tota'fntmber of chan@/that appear in nature from day to day

and over longefr - perlods. " —

i. A unsolicited proposal spelling out the exsct work and itimized costs
of the proposed gontract change will be reguired before proposed contract
modififation c%ﬁ'be forwapded to Administyative Staff for action, This pro-
pos;a?}:rill bef /forthcoming threugh ' itmnedi&te‘lyyupon approval of the
progosed chigiige by the Techniesl Development Committee,

contract 1s a very modest
amount to obtein an Improvement im the order of 2.5 to 1.

' 8‘ ~ Recommendations:

\_‘\ p

an It 1s recomended\ﬁhqg the proposed deve
Detector now under developmen

o
i

TR

to increase the reasput Irom 20 Iines per millimeter to 50\lines

o Ster, be-presented to thg Technical Devélopment Gommittee for \
conslderations, - '\ \\

\
b, It is fuxther recommended tha.t\g, contract modification in the smournt
of approximately be approved to accomplish this modif‘ica.tioq and that

1f necegsary the cdutract completion date of 15 March 1964 be extendéd by the
required amount.

Development Branch, P&DS
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FO:M NO ., |0| REPLACES FORM 10-101
1 AUG 54 WHICH MAY BE USED.
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A contract modification 1s being negotimted to increase the viewing reso-
lution from the existing 20 l/mm to 50 l/mm. This emendment, when consumated,
will change the date for delivery of prototype by about two months extending

the scheduled March 1964 delivery to May 196lk.

The current contract is about 30 days behind schedule in the areas of
shadow rejection clrcultry and in the optica.l/mecha‘nica.l design. With the
above modification embodied in the development rescheduling will absorbe this
modest delay.
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